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As the global temperature has been increasing, the sea ice area in the Arctic region has been decreasing. Especially in 
summertime, a ship can sail near the coast because the sea ice area becomes significantly small. Because of this, Northern Sea 
Route has attracted attentions for use as ship navigations and a transportation route. 
Northern Sea Route has the benefits of shortening the distance traveled and fuel consumption reduction. On the other hand, 
there is some risk that collision with sea ice and the trapped ship due to rapid changes of sea ice. For navigating safely and 
effectively at the Arctic Ocean, it is important not only to decide from the prediction of the sea ice change by satellite data and 
the model calculation, but also to decide optimum route using these whole information. 
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